IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
APPLICATION FOR PATENT 

IMPROVED PACKAGE AND MAIL DELIVERY SYSTEM 

Inventors: Kiroku Kato and Thiet Trung Pham 

BACKGR OUND OF THE INVENTION 

This invention relates in general to delivery 
systems and in particular to an improved package and 
mail delivery system. 

In a conventional package delivery system, packages 
including parcels and envelopes are delivered in the 
following manner. The shipper of the parcel or envelope 
is identified and the shipper's name, telephone number 
and address as well as the receiver's name, telephone 
number and address are recorded on a delivery form. The 
delivery type, tracking number and other remarks such as 
COD and other special instructions are also recorded on 
the delivery form. After the above-noted information 
has been recorded on the delivery form, the form is 
placed onto or attached to each package. Some delivery 
forms have pre-printed barcodes, or a separate barcode 
label may be printed and placed onto or attached to the 
package. The barcodes may be used as tracking numbers 
also. 

in a conventional package delivery system, packages 
are picked up by delivery companies from locations where 
the above-noted information is input into a computer for 
purposes such as invoicing and tracing. Tracking 
numbers on the delivery forms or on the separate barcode 
labels are read by a barcode scanner and transmitted -to 
the central computer center for customer service, so 
that information of the whereabouts of the packages can 
be provided in response to customer inquiry. The 
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packages are typically sorted manually by having a 
person read the receiver's address on the delivery form 
of each package. After the packages have bee~n sorted 
they are delivered by train, truck or plane, depending 
on the type of delivery specified on the delivery form, 
to the destination. On its way, the package may need to 
be sorted repeatedly by hand at different locations in 
a similar manner before it is delivered to the specified 
destination. During each step of the delivery process, 
the tracking number of each package may be read by a 
barcode scanner and transmitted to the central computer 
center . 

The above-described conventional package delivery 
system is expensive and prone to errors. Since the 
sorting is done manually, a large number of people would 
have to be hired to sort the packages by means of the 
information entered on the delivery forms. 

In view of the above disadvantages, alternatives 
have been proposed. In U.S. Patent No. 5,153,842 for 
example, an integrated circuit package label and/or 
manifest system is proposed by Dlugos, Sr. et al. in 
this system, a battery or solar cell powered integrated 
circuit package label is attached to each package, where 
each label is used to store delivery information. After 
the package has been delivered, the label is detached 
and returned to the carrier, where some or all of the 
information in the label is read by a terminal and 
uploaded to a host computer for billing and analysis. 
The label is then reused. 

While the proposed integrated circuit patched label 
of Dlugos, Sr. et al. described above is an improvement 
over the conventional system, the labels proposed _by 
Dlugos, Sr. et al. are expensive since each of such 
labels requires a microprocessor and a battery or solar 
cell for powering the label. it is, therefore, 



desirable to provide a simpler design for the package 
delivery system which is simpler and inexpensive. 

SUMMARY OF THE INVENT TOM 

A first aspect of the invention is directed towards 
a method for tracking items in a package delivery system 
comprising writing into a plurality of storage labels, 
each of the labels associated with an item to be 
delivered, information concerning delivery of the items, 
said information useful for automated sorting and 
tracking the items along their passage to destinations; 
transporting the items and their associated labels,' 
applying query signals to the labels to retrieve the 
information and causing said labels to provide said 
information by means of energy of the query signals 
received by the labels. The method further comprises 
sorting the items by means of the information retrieved 
and delivering the sorted items to destinations. 

Another aspect of the invention is directed towards 
a system for tracking items in package delivery 
comprising a plurality of storage labels; means for 
writing into each of said plurality of storage labels, 
information concerning delivery of an associated item,' 
said information useful for automated sorting and 
tracking the items along their passage to destinations; 
means for transporting the items and their associated 
labels and means for applying query signals to the 
labels to retrieve the information, said labels 
providing said information by means of energy of the 
query signals received by the labels. The system 
further comprises means for sorting the items by means 
of the information retrieved and means for delivering 
the sorted items to destinations. 



BRIEF DESCRTPT TON OF THE DRAWTMdR 

Fig. 1A is a perspective view of a host computer 
system with a label writer to illustrate the indention. 

Fig. IB is a front view of a label useful for 
illustrating the invention. 

Figs. 1C and ID are perspective views of different 
types of packages that may be shipped using the system 
and method of this invention. 

Fig. IE is a perspective view of a label reader 
useful for illustrating the invention.' 

Fig. 2 is a schematic diagram of the various points 
in the dispersion chain of packages where the host 
computer, the label writer and/or the label reader of 
Figs. 1A, IB and IE may be used for writing labels for 
attachment to packages, and tracking and sorting the 
packages to illustrate the invention. 

Fig. 3 is a flow chart illustrating a preferred 
method of the invention. 

Fig. 4 is a schematic view of a sorting subsystem 
useful for illustrating this invention. 

For simplicity in description, identical components 
are identified by the same numerals in this application. 

DETAILED DESCRTPTTON OF THE! PREFERRPn EMBOD TMRWT 

Fig. 1A is a perspective view of a host computer 
system with a label writer. Fig. IB is a front view of 
a label which may be used for storing information about 
packages so that the packages may be sorted and tracked. 
The host computer system 10 includes a computer 12, 
monitor 14, keyboard 16 and a label writer 18. Label 
writer 18 is adapted for writing information into a 
label 20 of Fig. IB, preferably by contact with the 
label 20. Information such as the name, address of the 
entity or person sending the package, and the receiver's 
name/address zip code may be input through the keyboard 
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16 or any other input device to computer 12 which causes 
the writer 18 to write such information into label 20. 
Other information such as tracking number, delivery type 
and class (special delivery, second day air, ground 
guaranteed, COD, etc.) and special instructions for 
delivery may also be recorded in label 2 0 through the 
computer system 10 and writer 18 in the same manner. 
All such information is stored in a memory in label 20. 
If desired, some or all of the information so stored may 
also be printed on label 20. Label 20 is a delivery 
label preferably constructed with an electronic device 
sandwiched between paper or plastic materials, and the 
bottom cover of the label has glue with peel-off paper, 
in this manner, after appropriate information has been 
input into the label (and printed on the label if 
desired) the paper is peeled off and the label 2 0 
containing delivery information about a particular 
package is then glued onto such package, such as a 
package illustrated in Fig. lc or ID. 

Information to be written into label 20 may also be 
conveyed to label writer 18 from sources other than a 
host computer; such and other implementations are within 
the scope of the invention. 

In reference to Fig. 2, the above-described process 
using the host computer for writing information into the 
label 20 (and printing information on the label) may be 
performed at points such as outlets 52 of the dispersion 
system 50 in Fig. 2. Outlets 52 may be contracted 
outlets for receiving packages or the shipping 
departments of companies, government or other entities. 
These outlets are equipped with systems such as the 
computer system 10 of Fig. 1 A for inputting the above- 
described information into label 20. After the 
appropriate information has been written into the labels 
and the labels attached to their respective packages, 
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the packages at the outlets 52 are then picked up by one 
or more delivery companies. The package pick-up person 
from the delivery company carries a data recorder 60 of 
Fig. IE, where recorder 60 includes a label reader 62. 
Preferably recorder 60 is portable so that the delivery 
person may carry it while making deliveries. 

In reference to Figs. IE and 2, the label reader 62 
reads the information stored in label 20 and stores such 
information read in a memory in recorder 60. The 
information read from the label may be displayed on the 
screen 64 and a keyboard 66 is provided for the package 
delivery person to input information. Recorder 60 
preferably contains a microprocessor for controlling the 
storage of information from reader 62 and the input of 
information from a user. Recorder 60 preferably also 
includes a transmitter whereby information, including 
information read by reader 62 and that input by the 
delivery person, may be transmitted to a main computer 
center 70 through wireless communication, such as 
through radio frequency signals 72. This is illustrated 
in Fig. 2, where the delivery persons use readers 62 to 
read the labels on the packages they are delivering and 
use the recorders 60 to send such and other information 
to center 70 through signals 72 while such persons are 
on route between the outlets 52 and hubs 80. 

Label reader 62, which may be battery powered, 
transmits a query signal to label 20 for reading the 
information therein. Label 20 contains a transmitter 22 
and a memory for storing the information input by label 
writer 18. In the preferred embodiment, label 20 has no 
controller, processor or microprocessor of any kind, and 
also has no battery, solar cell or any other kind _of 
energy source. Label 20 has the capability of using the 
energy of the query signal from label reader 62 or other 
sources for fetching the information stored in its 



memory and transmitting the information so fetched by 
transmitter 22 to the label reader 62. Label 20 may 
comprise an integrated circuit with memory, arT antenna 
in the form of a coil, so that information may be 
recorded in the memory, fetched in response to query 
signals without its own energy source and transmitted by 
means of the coil. Labels of this type may be ordered 
with the above specifications from a number of 
semiconductor chip manufacturers, such as Indala, inc. 
of San Jose, California. 

In one embodiment, label reader 62 sends radio 
frequency query signals to label 2 0 and label 2 0 
responds by transmitting radio frequency (RF) signals 
containing the information stored in label 2 0 to reader 
62, using the energy of the query signals from reader 
62. The label reader 62 contains a transceiver which 
transmits the query signals and receives information 
from the label 20 through wireless communication such as 
RF signals. Obviously, other types of wireless 
communication other than radio frequency signals may be 
used and are within the scope of the invention. 

The delivery person delivers the packages 
preferably to a local hub 80 of the delivery company, 
where the labels on the packages are read and the 
packages sorted in accordance with the information 
stored in the attached labels; for example, the packages 
may be sorted in accordance with delivery 
classification, zip codes, cities, delivery class and so 
on. The sorting process is described in detail below in 
reference to Fig. 4. The reading of the information 
from the labels may be accomplished by a smart label 
reader 62 at the local hubs 80. The label reader .62 
used may be part of the portable data recorder 60 used 
at the local hubs; alternatively, the label reader 62 
may be stand alone devices stationed at such local hubs. 
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After the packages have been sorted at hubs 80, 
they are then delivered either to a central sorting hub 
100 or directly to one or more local distribution 
centers 110 of the destination of the packages as shown 
in Fig. 2. At the central sorting hub and/or the 
distribution center 110, the packages are then again 
read by means of label reader 62 and sorted according to 
the information read, if the packages are delivered to 
a central sorting hub, they are then delivered to local 
distribution centers for corresponding destinations of 
the packages. At the local distribution centers, the 
packages are then loaded to a package delivery vehicle 
and delivered to the receivers or addressees 120 of the 
packages according to the name and address information 
stored in the labels. The tracking numbers and other 
delivery information of the packages can be read by the 
label reader 62 at any point between the outlets 52 and 
the receivers 120 by means of the label reader in a 
portable data recorder 60 carried by a delivery person 
at any delivery route between outlets 52 and receivers 
120 and can be read by label readers 62 at the local 
hubs 80, the central hub 100 or the distribution center 
110. Such information may be transmitted to the main 
computer center 70 at any time on route between outlet 
and receiver 120, to enable the packages to be tracked 
and traced if necessary. 

The process of this invention is now illustrated in 
reference to Fig. 3. At the receiving outlets 52, 
information described above concerning the shipper and 
the receiver or addressee 120 is written into the labels 
2 0 and the labels are then attached to the packages 
(block 2 00). The labels are then read by the portable 
data recorder of the delivery person from a delivery 
company and the information so read are then transmitted 
to the main computer center (block 202). The packages 
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are then delivered to the corresponding local hub of the 
outlets, where information in the labels are again read 
by a portable data recorder or a stand alone label 
reader. Again, the information may be transmitted to 
the main computer center if desired for purposes of 
confirmation and tracking (block 204). After the labels 
on the packages are being read and the packages sorted 
using the information read (block 204), the packages are 
then delivered either directly to the local distribution 
centers 110 of the destinations or to a central hub 100 
(block 206). in some situations, it may be desirable to 
deliver some of. the packages to a central hub and other 
packages directly to a local distribution centers of the 
destinations. At the central hub and/or distribution 
centers, the labels on the packages are again read by 
means of the portable data recorders or stand alone 
label readers as described above (block 206), and the 
packages are sorted by reference to the information that 
has been read from the labels on such packages. if the 
packages are delivered to a central hub, then the 
packages will need to be delivered to local distribution 
centers of the destinations where information in the 
labels are again read so that the packages can again be 
sorted in an optional step (block 208). After the 
packages are sorted at the local distribution centers 
(blocks 206 and/or 208), the packages are then delivered 
from the distribution centers to the receivers or 
addressees at their destinations (block 210). 

Fig. 4 is a schematic view of a subsystem for 
sorting packages or delivery items in accordance with 
this invention. As shown in Fig. 4, the sorting 
subsystem comprises two stages, each stage including a 
conveyor belt and associated label readers and gates. 
The first stage includes conveyor belt 302(1) for 
conveying the packages or delivery items 5 with labels 
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that are used to store delivery information and attached 
to the items in the manner described above. Along side 
of the conveyor belt 302(1) is provided a row oFn label 
readers 304(1), 304(2), ...304(n) collectively referred 
to as readers 304 and two sets of gates: n gates 306(1), 

306(2) , 306(n) collectively referred to as gates 

306, where n is a positive integer, and n gates 308(1), 

308(2) , 308(n) collectively referred to as gates 

308, where n is a positive integer. Label readers 304 
are controlled by a host computer 310 which sends 
sorting instructions to the label readers 304. 

Subsystem 300 also has a second stage comprising 
conveyor belt 302(2) and associated label readers 
334(1), 334(2), 334(n) collectively referred to as 

readers 334 and two sets of gates: n gates 336(1), 
336(2), 336 (n) collectively referred to as gates 

336, and n gates 338(1), 338(2), 338(n) 
collectively referred to as gates 338, and receive items 
5 from the first stage from paths 320(1), 320(2),..., 
320 (n) collectively referred to as paths 32 0. 

The label readers in the first stage may, for 
example, receive instructions from the host computer 310 
to sort the packages or items according to the delivery 
instruction classifications, such as overnight air, 
second day air and ground delivery. Thus, the first 
label reader 304(1) of the first stage may be instructed 
by the host computer to select all items that should be 
delivered by overnight air delivery, and the second 
label reader 304(2) may be instructed to select all 
items to be delivered by second day air delivery, and a 
third label reader 304(3) may be instructed to select 
all items to be delivered by ground delivery, for 
example, when label 304(1) reads the label of a package 
that passes it on the conveyor belt 302 (1) and finds 
information in the label indicating overnight air 
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delivery, label 304(1) would cause gate 306(1) (through 
a gate control forming a part of the gate) to close and 
gate 308(1) to open, so that the item so selected will 
be prevented from travelling any further along belt 
302(1) but instead travel through gate 308(1) through a 
path 320(1) to conveyor belt 302(2). if label reader 
304(1), upon reading the information in the label of an 
item passing by that such item is to be delivered other 
than by overnight air delivery, label reader 304(1) will 
not cause gate 306(1) to close or gate 308(1) to open, 
so that such item will be transported by conveyor belt 
302(1) to label reader 304(2). Label reader 304(2) will 
then read the information on the label of the item to 
find out if such item should be delivered by second day 
air delivery. if the information so indicates, label 
reader 304(2) will then cause gate 306(2) to close and 
gate 308(2) to open, causing the package to stop 
travelling on belt 302(1) and travel down path 320(2) to 
belt 302 (2) . 

The second stage of subsystem 300 comprises 
conveyor belt 302(2) and the associated label readers 
334, gates 336 and 338 which operate in a manner 
substantially similar to that of the first stage, but 
with label readers 334 comprising readers 334(1), 
334(2)..., which are instructed by host computer 310 to 
sort by a different criteria than the first stage, such 
as by zip code. Thus, the first label reader 334(1) may 
be instructed to pick up or select items whose addresses 
have zip codes starting with a zero, the second label 
reader 334(2) may be instructed to pick up or select 
rtems with addresses whose zip code starts with one and 
so on. Paths 320(1), 320(2),..., 320(n) may simply .be 
chutes where the items will simply slide along an 
inclined trough from the first stage to the second 
stage. 
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After sorting by the second stage, the packages or 
items 5 may slide down another set of chutes 340(1), 
340(2), ...,340(n) to respective loading docks~~350 ( 1 ) , 
350(2),..., 350 (n) at which the packages or items 5 are 
loaded onto delivery trucks for delivery. Obviously, 
additional sorting stages may be included between the 
second stage and the loading docks, whereby the host 
computer will instruct label readers of such stage to 
further sort the delivery items, such as by city and 
neighborhood before the packages reach the loading 
docks. The host computer 310 collects information such 
as the number of items at each loading dock from the 
label readers and matches such information with the 
original information for further analysis. 

The sorting can also be done by first sorting by 
country or state, followed by delivery classifications 
such as overnight air, second day air or ground, then by 
zip codes or other special instructions. 

• The above-described sorting system using label 2 0 
enables fast and accurate sorting despite the size of 
the items. in conventional sorting using a barcode 
scanner, the scanner may need to re-focus to read the 
barcode attached to each item whenever the distances 
between the scanner and the barcode labels on the items 
change due to the different sizes of the items. Such 
re-focusing not only slows down the sorting process, but 
increases chances of mis-sorting. Furthermore, in order 
for the barcode scanner to read the barcode on the item, 
the item has to be oriented so that the label faces the 
scanner. This is not necessary when label 20 is read in 
the manner described above, so that the package 5 can be 
at any orientation with respect to the label reader. _ 

While the invention has been described above by 
reference to various embodiments, it will be understood 
that different changes and modifications may be made 
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without departing from the scope of the invention which 
is to be defined only by the appended claims and their 
equivalents . 



